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B  cells  (continued) 

prereceptor,  131-137 
regulation  by  anti-idiotypic  T-suppressor 
systems,  8 1 

responses  to  2,4- DNP,  1 32 
responses  to  4-hydroxy-3-nitrophenyl- 
acetyl,  134-135 

responses  to  influenza  virus  hemagglutin¬ 
in,  132-133 
inhibition  of,  179 

responses  to  phosphorylcholine,  133-134 
specificity  repertoire  of,  1 30-139 
tolerance  susceptibility  of,  131, 136 
Bacterial  levan,  antibody  response  to,  97-108, 
290-295 

Bee-venom  protein,  antibodies  to,  344 
Benzylpenicilloyl,  IgE  response  to,  330-344, 
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Bi-directional  immune  responses,  317-323 
BisQ  antibodies,  anti-idiotypic  antibodies 
against,  245 

(Carrier  effect,  and  regulation  of  IgE 
response,  333-336 
Cascade,  immunization,  3-4,  11,13 
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Clonal  selection  theory,  1 
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ies,  285-287 
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monoclonal  antibodies  to,  151-170 
response  induction  in  IghC*"  mice,  296-304 
response  induction  in  maternally  suppressed 
mice,  220-229 

Diabetes,  antibodies  to  insulin  receptors  in, 
254 

Diazophenylphosphorylcholine,  affinity  of 
variant  antibodies  for,  173 
Dihydroalprenolol,  binding  to  /3-adrenergic 
receptors,  inhibited  by  Ab2  antibod¬ 
ies,  242 
2,4-Dinitrophenyl 

antibodies  sharing  idiotypy  with  arsonate- 
binding  antibodies  in  BALB/c  mice, 
282-289 

B-cell  responses  to,  132 
inhibition  of,  177-179 

DNA,  double-stranded,  antibodies  to,  in  lupus 
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and  anti-arsonate  response  in  wrong 
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Germ-line  encoded  antibodies,  3, 6,  104 
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bearing  predominant  cross-reactive  idio¬ 
type.  49,  53 

in  Id’*^  idiotype  families,  59 
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nonbinding  to  arsonate,  60 
recognition  by  T  cells,  183-184 
variable  regions  in,  48,  121,  1 24- 1 25 
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Glomerulonephritis,  immune-complex,  371 
Graves'  disease,  anti-idiotypic  antibodies  in, 
245 

H-2  antigen 

internal  image  exhibited  by  T-helper  cells, 
276-279 

monoclonal  antibodies  to,  267-268 
Heavy-chain  variable  regions 

gene  products  inhibiting  interactions  be¬ 
tween  T-cells,  identified  by  antisera 
to  tumors,  206-219 

in  germ-line  encoded  antibodies.  See  Germ¬ 
line  encoded  antibodies 
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zyme,  144-147 
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Hen’s  egg  lysozyme.  See  Egg-white  lysozyme, 
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Heteroclicity,  in  murine  responses  to  nitrophe- 
nylacetyl,  121,  135 
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of  Ab2  antibodies,  8 
of  anti-al  antibodies,  3 1 3 
of  antibodies  to  Ab3  monoclonal  antibodies, 
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of  arsonate-binding  antibodies  with  cross¬ 
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of  autoantibodies,  372 
of  l-region  antigens  on  T  cells,  192 
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idiotypic,  analysis  of,  151-170 
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of  31  reactive  anti-dsDNA  antibodies  in 
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Histocompatibility  complex 
antibodies  to,  idiotypes  of,  265-27 1 
and  interactions  between  T  cells  and  B  cells, 
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internal  images  of  antigens,  272-281 
products  as  cellular  interaction  molecules, 
206 
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and  B-cell  activation,  238 
and  predominance  in  IdX  systems,  200, 
203 

and  T-cell  recognition  of  antigen,  194 
Hormones 

action  mimicked  by  anti-idiotypic  antibod¬ 
ies,  245,  253-254 

interaction  with  receptors,  240-245 
Hybridoma  proteins 

of  cross-reactive  idiotypes  (CRI^^),  9, 40 
rabbit-mouse,  1 14-1 16 
structural  studies  of,  in  arsonate  system, 
48-64 


Tcell,  190 
2D3,9-15 

expression  of  idiotope  in  BALB/c  mice, 
11-12 

recognition  of  HP  36.65  and  R  16.7,  10, 
15 

suppression  of  idiotope  expression  in  A/J 
mice,  10-11 

36-60 

and  antibody  responses  to  arsonate  and 
DNP,  285-287 
antiserum  to,  57 
unrecognized  by  2D3, 10 
4-  H  ydroxy-3-nitropheny  lacety  1 
B-cell  responses  to,  134-135 
inhibition  of,  1 79 

murine  responses  to,  121,  125-126,  135 
Hypercycle,  immune,  1-2 
Hyperimmunization 

and  antibody  response  to  bacterial  levan,  99 
and  maternal-fetal  transfer  of  idiotypic  sup¬ 
pression,  40-47 
Hypersensitivity 

delayed-type,  suppression  by  T-suppressor 
cells,  74-82 

immediate-type  allergic  diseases,  330-345 

I  region-controlled  determinants,  189-197 
la  antigens,  B-cell,  230-239 
Idiotopes,  2 

expression  regulated  by  anti-idiotope  anti¬ 
bodies,  121-127 

heterogeneity  in  splenic  foci,  160-165 
regulatory,  2,  198-204 
and  reaction  of  Ab4  with  Ab,,  319 
and  response  to  autoantigens,  372 
and  response  to  bovine  serum  albumin, 
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Idiotypes 

antibodies  to.  See  Anti-idiotypic  antibodies 
of  antibodies  to  M  HC,  265-27 1 
of  anti-immunoglobulins,  324-328 
circulating  complexes  with  anti-idiotype 
antibodies,  iTi-374 

cross-reactive,  3,  6,  9.  See  also  Cross¬ 
reactive  idiotypes 
enhancement  of  expression,  1 27 
expression  in  myeloma  cells,  346-355 
heterogeneity  of,  151-170 
IdXL,  140,  198 
in  network  hypothesis,  2, 6 
polymorphism  of,  104 
predominant,  140,  198 
regulatory,  104 
repertoires  of,  3 
in  different  species,  5 
restricted  specificities  of,  9 
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Idiotypes  (continued) 
shared 

in  anti-allotype  antibodies,  198,  313-316 
in  antibodies  to  influenza  virus  hemagglu¬ 
tinin,  357 

between  arsonate-binding  and  DNP- 
binding  antibodies  in  BALB/c  mice, 
282-289 

silent,  induction  of,  1-8,  11-13 
in  arsonate  system,  4 
in  irradiated  rabbits,  5 
rabbit  idiotypes  induced  in  mice,  4-S 
suppression  of,  3 

maternal-fetal  transfer  of,  40-47 
Idiotypic  antibodies,  interacting  with  anti-idio¬ 
typic  antibodies,  245 

Immune-complex  glomerulonephritis,  371 
Immunization  cascade,  3-4,  11,13 
Immunoglobulins 

affinities  affected  by  somatic  mutation, 
171-176 

allotypes  in  rabbits,  109-120 
antibodies  to,  324-328 
Po  proteins  of,  325,  327 
Wa  proteins  of,  325-327,  328 
gene  complement  of,  and  latent  allotypes, 
114 

idiotype  heterogeneity  in  splenic  foci,  160- 
165 

idiotypes  expressed  on,  330 
IgE  antibody  responses,  330-345,  373 
immunoregulation  of  synthesis,  84-96 
Influenza  virus 

anti-influenza  hybridomas,  176 
B-cell  responses  to,  132-133 
inhibition  of,  179 

clonal  responses  to  hemagglutinin,  356-361 
Insulin  antibodies,  and  synthesis  of  anti-idio- 
type  antibodies,  245,  251-254 
Interleukin  2,  secretion  by  activated  T  cells, 
276 

Internal  images  in  immune  system,  5, 8, 93, 94, 
150, 282 

and  Ab2  antibodies,  198 
of  anti-17. 5. 5E,  310 
of  catecholamines,  240-247 
in  1  region,  T  cells  as,  196 
of  MHC  antigens,  272-281 
responses  to,  322 

J 558  idiotype 

expression  by  maternally  suppressed  mice, 
220-229 

monoclonal  antibodies  to,  153,  156 
IdX  Dex  specificity  of,  297 


ICidney  tubular  basement  membrane,  anti¬ 
bodies  to,  364-365 

Latent  allotypes,  109-1 14 
and  bi-directional  immune  responses,  319- 
320 

control  of  expression  of,  1 10-1 14 
and  immunoglobulin  gene  complement,  1 14 
induction  by  anti-allotype  injection,  1 1 2, 
113 

structural  studies  of,  110 

Levan,  bacterial,  antibody  response  to,  97- 
108, 290-295 

Lupus  erythematosus,  antibodies  to  double- 
stranded  DNA  in,  379-385 

Lymphocyte  activation,  in  immune  response, 
2.  See  also  B  cells;  T  cells 

Lysozyme  system.  See  Egg-white  lysozyme, 
antibodies  to 

M  167  idiotype,  recognition  by  T-helper 
cells,  68 

M316  secretion,  inhibition  of,  348-352 

Maternal-fetal  transfer 
of  allotype  suppression,  88-93 
and  genetic  control  of  activation  of  A48Id 
silent  clones,  102,  104-105 
of  idiotypes,  23 

of  idiotypic  suppression  state,  40-47 

and  expression  of  J558  idiotype  on  lym¬ 
phocytes,  220-229 

Memory  B-cell  responses,  and  antibody-spe¬ 
cific  regulatory  function,  177,  186 

Methylcholanthrene-induced  sarcoma  anti¬ 
gens,  related  to  Igh-V-linked  T-cell 
interaction  molecules,  206-219 

Micrococcus  antigen,  anti-idiotypic  antibodies 
to,  5 

Minigene  hypothesis,  6 

Monoclonal  antibodies.  See  also  Hybridoma 
proteins 
anti-idiotype 

in  analysis  of  idiotypic  heterogeneity, 
151-170 

biological  activities  of,  159-160 
epitope  specificity  of,  155-156 
arsonate-binding,  structural  studies  of,  49- 
58 

characteristics  of  1 7.5.5E,  307-308 
to  double-stranded  DNA,  in  lupus  erythe¬ 
matosus,  379-385 
to  egg-white  lysozyme,  140 
14-4-4  system,  266-267 
GB4-10  compared  to  MM60,  166 
to  H-2  antigens,  267-268 
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to  I  region  products  on  T  cells,  190-191 
to  idiotopes 

regulatory  influence  of,  121-123,  125- 
127 

of  T15  idiotype,  31-33 
to  immunoglobulins,  325 
to  influenza  virus  hemagglutinin,  356 
nonbinding  of  arsonate  by,  59-63 

MOPC-104E,  monoclonal  antibodies  to,  153, 
156 

MOPC-3 15  cells,  346-355 

MOPC-460  idiotype  system,  4, 1 5 
and  antibody  responses  to  arsonate  and 
DNP,  285-287 

Multi-specific  antibodies  to  bovine  serum 
albumin,  305-312 

Mutations,  somatic 
and  antibody  affinity,  171-176 
in  B-cell  differentiation,  165 

Myasthenia  gravis,  anti-idiotypic  antibodies 
in,  245 

Myeloma  cells,  idiotype  expression  in,  346- 
355 

^Jeonatal  suppression 

and  activation  of  autologous  T  cells,  34-36 
and  anti-dextran  antibody  responses,  160 
and  factors  transmitted  in  milk,  45-46,  227 
idiotype  expression  in,  45 
and  regulatory  influence  of  anti-idiotope 
monoclonal  antibodies,  125-126 

Neonatal  treatment  with  A48Id,  and  activa¬ 
tion  of  silent  clones,  102,  105 

Nephritis,  tubulointerstitial,  autoantibodies  in, 
364-365 

Networks,  immune,  2, 6,  13 
and  allotype  suppression,  84-96 
and  auto-anti-idiotypic  responses,  1 8 
and  B-cell  repertoire  expression,  1 36 
bi-directional  concept  of,  317-323 
idiotype-specific  T-helper  cells  in,  65-73 
relationship  of  antibodies  in,  318 
and  structural  studies  of  idiotypy  in  arsonate 
system,  48-64 

Ovalbumin 
IgE  response  to,  332,  336 
IgG  response  to,  333,  335 
and  T-helper  cells  recognizing  la  on  B-cell 
surface,  231-233 

P  hosphorylcholine 
affinity  of  variant  antibodies  for,  173 
B-cell  responses  to,  133-134 
la  antigens  affecting,  230-239 
inhibition  of,  179 


and  idiotype-specific  T-helper  cells,  67-71 
IgE  response  to,  330-344,  373 
internal  image  exhibited  by  anti-T15  T- 
heiper  cells,  275-276 
monoclonal  antibodies  to,  151-170 
Prealbumin,  binding  sites  for  retinol-binding 
protein,  249-251 
Predominant  idiotypes 
IdXL,  140,  198 

and  regulatory  idiotopes,  198-204 
single  or  multiple,  199-200 

R.abbit  idiotypes  induced  in  mice,  4-5 
Rabbit-mouse  hybridomas,  114-116 
Receptors 

hormone  interactions  with,  240-245 
insulin,  anti-idiotypic  antibodies  interacting 
with,  252-253 

Regulatory  idiotopes.  See  Idiotopes,  regula¬ 
tory 

Regulatory  idiotypes,  104 
Regulatory  T  cells 

induction  by  anti-idiotope  antibodies,  1 26 
and  secretion  of  M31 5,  352 
Restriction 
MHC 

and  B-cell  activation,  238 
and  predominance  in  IdX  systems,  200, 
203 

and  T-cell  interactions  with  B  cells,  180 
and  T-cell  recognition  of  antigen,  194 
self-restricted  repertoire  of  T-helper  cells, 
272-281 

Retinol-binding  protein  antibodies 
anti-idiotypic  antibodies  to,  248-249 
reactivity  with  prealbumin  binding  sites, 
250-251 

Rheumatoid  factor  idiotypes,  324-328 
Self  recognition,  6 

Self-restricted  repertoire  of  T-helper  cells, 
272-281 
Shared  idiotypes 

in  anti-allotype  antibodies,  198,  313-316 
in  antibodies  to  influenza  virus  hemagglu¬ 
tinin,  357 

between  arsonate-  and  DNP-binding  anti¬ 
bodies  in  BALB/c  mice,  285-287 
Silent  idiotypes 

activation  of  A48Id,  genetic  control  of,  97- 
108 

induction  of,  1-8,  11-13 
Somatic  mutation 

and  antibody  affinity,  171-176 
in  B-cell  differentiation,  165 
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Specificity 

in  antibody-specific  regulation  of  B-celt 
responses,  177-i88 
of  B-celf  repertoire,  1 30-1 39 

Spfenic  foci,  idiotope  heterogeneity  of  immu- 
nogtobulins  in,  I60-I6S 

Structuraf  studies  of  idiotypy,  in  arsonate  sys¬ 
tem,  48-64 

in  antibodies  bearing  predominant  cross¬ 
reactive  idiotype,  49-53 
in  antibodies  failing  to  bind  arsonate,  59-63 
in  antibodies  lacking  predominant  cross¬ 
reactive  idiotype,  54-56 
in  antibodies  of  second  idiotype  family,  57- 
59 

Suppression 

of  allotypes,  induction  of,  84-96 
antigen-specific  T-suppressor  systems,  74- 
82 

of  autoantibody  production,  by  anti-idiotype 
treatment,  373 

of  auto-anti-idiotypic  antibody  responses, 
22,  26 

of  B-cell  responses,  by  T  cells,  177-188 
of  dextran  responsiveness  in  maternally  sup¬ 
pressed  mice,  220-229 
of  idiotypes,  3 

maternal-fetal  transfer  of,  40-47 
by  Ly-1  TsiF,  blocked  by  antisera  to  tumors, 
206-219 

Synthetic  antigen,  inducing  T-suppressor  sys¬ 
tems,  74-82 

T  cells 

augmenting  AgTn  activity,  201 
augmenting  factor  in,  189-197 
autologous,  regulating  idiotope  expression  in 
T15  complex,  33-39 

bearing  Idl,  in  maternally  suppressed  mice, 
223-226 

helper 

antigen-specific,  in  lysozyme  system, 
200-201 

idiotype-specific,  65-73 
ovalbumin-specific,  231-233 
recognition  of  B-cell  la  antigens,  23 1 
recognition  of  IdXL,  199 
recognition  of  T15  idiotype,  67-71,  275- 
276 

and  response  to  dextran  in  CB  20  mice, 
301 

self-restricted  repertoire  of,  272-28 1 
helper-inducer  cells  in  lysozyme  system, 
201 

hybridomas,  190 

I  region-controlled  determinants  on,  189- 
197 


inducing  idiotype  suppression,  41-43 
interaction  with  B  cells,  81, 126,  129, 149 
MHC  restriction  of,  180 
modulatory  cells,  77-79,  81-82 
regulatory 

induction  by  anti-idiotope  antibodies, 
126 

and  secretion  of  M3 15,  352 
replacing  factor,  in  reconstitution  of  idio¬ 
type  clones,  238 

suppressing  B-cell  responses,  177-188 
and  generation  of  refractory  B  cells,  1 80- 
186 

suppressor 

antigen-specific,  74-82,  189-197 
bearing  IdXL,  relation  to  B  cells  with 
similar  idiotype,  201-202 
and  predominance  in  IdX  systems,  203- 
204 

suppressor  inducer  factor 

blocked  by  antisera  to  tumors,  206-219 
two  chains  of,  2 1 3,  2 1 4 
T15  system 
antibodies  to 

and  function  of  antibody-recognizing  T 
cells,  184 

and  IgE  production,  332 
antigenic  complexity  of,  31-33,  37 
and  B-cell  clonal  antibody  product,  134 
expanded  anti-T  1 5  B  cells,  167 
and  la  antigen  expression  in  B  cells,  230- 
239 

monoclonal  anti-idiotypic  antibodies  react¬ 
ing  to,  1 56 

recognition  by  T-helper  cells,  67-71,  275- 
276 

Thyroglobulin,  autoantibodies  to,  365-368 
Thyroid  disease.  Graves,  anti-idiotypic  anti¬ 
bodies  in,  245 

TMV,  anti-idiotypic  antibodies  to,  5 
Tolerance 

induction  in  B  cells,  131, 136 
and  tumor  antigen  activity,  215 
Translocations,  and  tumor  cell  activity,  216 
Transplantation  antigens,  206-219 

gene  products  on  chromosome  12,  21 1-212, 
215,216,218 
T  rimethylammonium 

inducing  auto-anti-idiotypic  antibodies,  17 
inducing  regulatory  T-cell  populations,  74- 
82 

inducing  T-suppressor  systems,  74-82 
Trinitrophenyl  injections 
in  aged  mice,  27 

and  B-cell  response  to  antigens,  67,  68,  1 84 
Tumor-associated  transplantation  antigens, 
206-219 
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gene  products  on  chromsome  12,  211-212, 
215,216,218 

Tunicamycin,  inhibiting  M316  secretion,  350, 
351 

L-Tyrosine-p-azophenyltrimethylammonium, 
including  regulatory  T-cell  popula¬ 
tions,  74-82 


ariant  antibodies 

affinities  alTected  by  somatic  mutation, 
171-176 

and  ditfcrences  in  Id  expression,  165 
recognition  by  T  cells,  183-184 
Viruses,  influenza.  See  Influenza  virus 


